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DETAILED ACTION 

Applicant's election without traverse of Group III, claims 1-2, 5, and 7-18 in the reply 
filed on 02/12/2007 is acknowledged. This Office Action is repeated fi-om the office action 
mailed 04/23/2007 to allow Applicant to respond to the rejections of record. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 1-2, 5 and 7-18 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 1 recites "high optical density". It is unclear what constitutes a "high" optical 
density, and/or what limitation is intended for the claim. It is not expressly stated what the 
optical density is being compared to, for it to be "high", and thus for lack of comparative 
examples, it is not considered limiting. 

Claims 2-6 all recite genus names. The genus names should be italicized. 

Claim 9 recites "fresh air for keeping said minute segments to be suspended". It is 
unclear how fresh air keeps minute segments suspended. Is air bubbling through? Claim 9 also 
recites "larger tank" and "minute segments", both terms lack a comparative basis. New Matter 
should be avoided in any amendment. 

Claim 10 recites "wherein the better temperature. . .". It is unclear what the claimed 
conditions are supposed to be "better" than. It is further unclear what "better" means, whether it 
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means obtaining a higher yield, higher purity, higher success rate, etc. Furthermore, "better" 
lacks an antecedent basis. 

Claim 12 recites "wherein the method of drying. . .", however claim 1 from which claim 
12 depends does not recite a method of drying, and therefore it lacks antecedent basis. 

Claims 14 and 15 appear to be reciting a chemical formula. However, the claimed 
subject matter appears to contain typographical errors. The claims both recite "(NH. sub. 4). sub. 2 
S0.sub4". It is unclear whether this is meant to mean — (NH4)2S04 — , or whether there is 
another meaning associated with this phrase. Applicant should either correct the typographical 
error, or make is clear what .sub. means. For the purposes of examination, the claims were 
interpreted to contain — (NH4)2S04 — . 

Claim 14 also recites "the 20% solution" without any previous mention of such solution 
in the claims and therefore lacks antecedence. 

Claim 1 5 also recites "the 60-65% solution" without any previous mention of such 
solution in the claims and therefore lacks antecedence. 

Claim 17 recites a frademark, which must be in all capital letters. 

New Matter should be avoided upon amendment of the claims. 

The following is a quotation of the first paragraph of 35 U.S. C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

Claims 1-2, 5, 7-12 and 14-18 are rejected under 35 U.S.C. 1 12, first paragraph, because 
the specification, while being enabling for water or potassium phosphate liquid solution pH 5-10 
and salting out using 20% solution of (NH4)2S04, does not reasonably provide enablement for 
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any solution with a pH anywhere from 5-10 and salting out by any method. The specification 
does not enable any person skilled in the art to which it pertains, or with which it is most nearly 
connected, to make and use the invention commensurate in scope with these claims. 

The claims are broadly drawn to a method for producing phycoerythrin wherein on of the 
method steps is adding cultivated filaments to a liquid solution with the pH value of 5-10. 

In contrast the specification only provides guidance for adding a potassium phosphate 
solution or water and does not provide guidance for any other solutions within the pH range that 
would enable one to successfully produce phycoerythrin. 

It is unpredictable which liquid solution of pH 5-10 would be capable of cultivating 
filaments without disrupting the phycoerythrin processing. Not all liquids would reasonably be 
expected to achieve the desired effect, and more than routine experimentation would be required 
to test the hundreds of thousands of liquids as broadly claimed for their cultivating capabilities. 
It would further be unpredictable which salts and at what concentration they would be capable of 
purifying phycoerythrin. Some concentrations and salts may materially alter the structure, 
activity or purity of the phycoerythrin. 

Given the state of the art, it would be undue experimentation for one of skill in the art to 
test and all solutions pH 5-10 and evaluate them for their ability to obtain phycoerythrin in the 
claimed method. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(b) the mvention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of appUcation for patent in the United States. 

Claims 1, and 7-18 are rejected under 35 U.S. C. 102(b) as being anticipated by Chiang et 
al (US Patent 5358858). 

The claims are drawn to a method for producing phycoerythrin comprising cultivating a 
gametophyte with mature tetrasporangia in a medium to obtain tetraspores, cultivating the 
tetraspores in a condition that the temperature, light intensisty and light/dark ratio are 
respectively 15-30 C, 500 lux-6000 lux and above 10:14 to germinate filaments, collecting said 
filaments, adding filaments to a liquid solution with the pH value of 5-10, wherein the liquid 
consists of water and potassium phosphate, obtaining a clear-red pigment protein solution 
containing phycoerythrin by centrifiiging said liquid solution at 6000 rpm for 10 minutes at 4 C 
and salting out the gel-form phycoerythrin concentrate from said protein solution wherein said 
gametophyte is from algae, wherein the medium is a SWM-lll medium, wherein the medium is 
an inorganic SWM-III medium, wherein the step of cultivating tetraspores to germinate filaments 
further comprises breaking up said filaments into minute segments and cultivating them in a 
larger tank in the same condition until the cultivated filaments grow to the required amounts, 
wherein said tank is suppUed with fresh air, wherein the better temperature, light intensity and 
light/dark ratio of said condition are respectively 20 C, 2000 lux, and 12:12, wherein the step of 
collecting the filaments further comprises collecting filaments by a net of 20-400 mesh, drying 
said filaments and grinding filaments into powder, wherein the drying is selected from the 
vacuum method or the warm air method, wherein the salting out the gel-form phycoerythrin 
further comprises adding the 20% solution of (NH.sub.4).sub.2 SO.sub.4, or the 60-65% 
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solution of said content to said protein solution and centrifuging said protein solution at 6000 
rpm for 10 minutes at 4 C, and wherein the salting out the gel-form phycoerythrin further 
comprises dialyzing the phycoerythrin by gel filtration, wherein the gel filtration is a Sephadex 
G200 gel filtration and wherein purifying said gel-form phycoerythrin concentrate is by 
ultrafiltration. 

Chiang et al teach a method for producing phycoerythrin comprising cultivating a mature 
thalli in a medium to obtain spores, cultivating the spores in a condition that the temperature, 
light intensisty and light/dark ratio are respectively 15-30 C, 500 lux-6000 lux and above 10:14 
to germinate filaments (see Column 2 lines 18-32, for example), collecting said filaments, adding 
filaments to a liquid solution with the pH value of 5-10, wherein the liquid consists of water and 
potassium phosphate (see Example 10, lines 33-35 in particular, for example), obtaining a clear- 
red pigment protein solution containing phycoerythrin by centrifuging said liquid solution at 
6000 rpm for 10 minutes at 4 C (see Example 10, for example) and salting out the gel-form 
phycoerythrin concentrate from said protein solution wherein said gametophyte is fi"om 
Porphyra Augusta, wherein the medium is a SWM-III medium, wherein the medium is an 
inorganic SWM-III medium (see claims 1 and 3, for example), wherein the step of cultivating 
tetraspores to germinate filaments further comprises breaking up said filaments into minute 
segments and cultivating them in a larger tank in the same condition until the cultivated 
filaments grow to the required amounts, wherein said tank is supplied with fi-esh air (see claim 1 
and see Column 2 lines 32-41, for example), wherein the better temperature, light intensity and 
light/dark ratio of said condition are respectively 20 C, 2000 lux, and 12:12 (see in particular. 
Example 13), wherein the step of collecting the filaments further comprises collecting filaments 
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by a net of 20-400 mesh (see Column 2 lines 42-43 and claim 7, for example), drying said 
filaments and grinding filaments into powder, wherein the drying is selected fi-om the vacuum 
method or the warm air method (see claims 5 and 6 , for example) , wherein the salting out the 
gel-form phycoerythrin fiirther comprises adding the 20% solution of (NH.sub.4).sub.2 
SO.sub.4, or the 60-65% solution of said content to said protein solution and centrifuging said 
protein solution at 6000 rpm for 10 minutes at 4 C (see Example 10 in particular, and also claim 
8, for example), and wherein the salting out the gel-form phycoerythrin fiirther comprises 
dialyzing the phycoerythrin by gel filtration, wherein the gel filtration is a Sephadex G200 gel 
filtration and wherein the purification is done by ultrafiltration (see claim 9 and Example 21, for 
example). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1-2, 5, and 7-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chiang et al (US Patent 5358858). 

The claims are drawn to a method for producing phycoerj^hrin comprising cultivating a 
gametophyte with mature tetrasporangia in a medium to obtain tetraspores, cultivating the 
tetraspores in a condition that the temperature, Ught intensisty and Ught/dark ratio are 
respectively 15-30 C, 500 lux-6000 lux and above 10:14 to germinate filaments, collecting said 
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filaments, adding filaments to a liquid solution with the pH value of 5-10, wherein the liquid 
consists of water and potassium phosphate, obtaining a clear-red pigment protein solution 
containing phycoerythrin by centrifiiging said liquid solution at 6000 rpm for 10 minutes at 4 C 
and salting out the gel-form phycoerythrin concentrate from said protein solution wherein said 
gametophyte is from Helminthocladia australis, wherein the medium is a SWM-III medium, 
wherein the medium is an inorganic SWM-III medium, wherein the step of cultivating 
tetraspores to germinate filaments further comprises breaking up said filaments into minute 
segments and cultivating them in a larger tank in the same condition until the cultivated 
filaments grow to the required amounts, wherein said tank is supplied with fresh air, wherein the 
better temperature, light intensity and light/dark ratio of said condition are respectively 20 C, 
2000 lux, and 12:12, wherein the step of collecting the filaments further comprises collecting 
filaments by a net of 20-400 mesh, drying said filaments and grinding filaments into powder, 
wherein the drying is selected from the vacuum method or the warm air method, wherein the 
salting out the gel-form phycoerythrin further comprises adding the 20% solution of 
(NH.sub.4).sub.2 SO.sub.4, or the 60-65% solution of said content to said protein solution and 
centrifiiging said protein solution at 6000 rpm for 10 minutes at 4 C, and wherein the salting out 
the gel-form phycoerythrin further comprises dialyzing the phycoerythrin by gel filtration, 
wherein the gel filtration is a Sephadex G200 gel filtration and wherein purifying said gel-form 
phycoerythrin concentrate is by ultrafiltration. 

Chiang et al teach a method for producing phycoerythrin comprising cultivating a mature 
thalli in a medium to obtain spores, cultivating the spores in a condition that the temperature, 
light intensisty and light/dark ratio are respectively 15-30 C, 500 lux-6000 lux and above 10:14 
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to germinate filaments (see Column 2 lines 18-32, for example), collecting said filaments, adding 
filaments to a liquid solution with the pH value of 5-10, wherein the liquid consists of water and 
potassium phosphate (see Example 10, lines 33-35 in particular, for example), obtaining a clear- 
red pigment protein solution containing phycoerythrin by centrifuging said liquid solution at 
6000 rpm for 10 minutes at 4 C (see Example 10, for example) and salting out the gel-form 
phycoerythrin concentrate from said protein solution wherein said gametophyte is from 
Porphyra Augusta, wherein the medium is a SWM-III medium, wherein the medium is an 
inorganic SWM-III medium (see claims 1 and 3, for example), wherein the step of ciiltivating 
tetraspores to germinate filaments further comprises breaking up said filaments into minute 
segments and cultivating them in a larger tank in the same condition until the cultivated 
filaments grow to the required amounts, wherein said tank is supplied with fresh air (see claim 1 
and see Column 2 lines 32-41, for example), wherein the better temperature, light intensity and 
light/dark ratio of said condition are respectively 20 C, 2000 lux, and 12:12 (see in particular, 
Example 13), wherein the step of collecting the filaments further comprises collecting filaments 
by a net of 20-400 mesh (see Column 2 lines 42-43 and claim 7, for example), drying said 
filaments and grinding filaments into powder, wherein the drying is selected from the vacuum 
method or the warm air method (see claims 5 and 6 , for example) , wherein the salting out the 
gel-form phycoerythrin fiirther comprises adding the 20% solution of (NH. sub. 4). sub. 2 
SO.sub.4, or the 60-65% solution of said content to said protein solution and centrifiiging said 
protein solution at 6000 rpm for 10 minutes at 4 C (see Example 10 in particular, and also claim 
8, for example), and wherein the salting out the gel-form phycoerythrin further comprises 
dialyzing the phycoerj^hrin by gel filtration, wherein the gel filtration is a Sephadex G200 gel 
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filtration and wherein the purification is done by ultrafiltration (see claim 9 and Example 21, for 
example). 

Chiang et al do not teach the above method as applied to Helminthocladia australis. 
However, it would have been obvious to one of ordinary skill in the art to isolate phycoerythrin 
from any tissue containing phycoerythrin from any species containing phycoerythrin as long as 
nothing further than routine optimization is required for successfiil isolation and purification. 
The claimed properties of the extracted phycoerythrin fi-om claim 5, are considered to be 
inherent properties that do not limit the claimed method, but rather describe the resulting 
product. 

In the instant case, it would have been obvious to one of skill in the art to apply the 
method taught by Chiang et al to Helminthocladia australis since all of the claimed conditions 
are present in the prior art, and no fiirther steps are required for gametophytic tissue. The same 
medium, same conditions and same purification is applied as claimed, without even any routine 
optimization. Even if routine optimization would have been required, several examples are 
provided by Chiang et al that would have rendered any routing optimization obvious to one of 
ordinary skill in the art. One would have been further motivated to apply the method by Chiang 
et al to the above stated tissues by Chiang et al's statement "However, the quantity of 
phycoerythrin is still few and the price is high due to the shortage of raw material available and 
the difficulty in processing for the commercial production of phycoerythrin". 

No claims are free of the prior art. 

No claims are allowed. 
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Any inquiry concerning this communication or earlier communications trom the 
examiner should be directed to Brent Page whose telephone number is (571)-272-5914. The 
examiner can normally be reached on Monday-Friday 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Anne Marie Grunberg can be reached on (571)-272-0975. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Elecfronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Phuong T. Bui/ 

Primary Examiner, Art Unit 1638 
Brent T Page 



